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FIGURE 6-2  Variation of electron temperature (Te) and heavy particle
temperature (T^) pressure in an air arc plasma (76).

as a "nonequilibrium" or "cold" plasma.   On the other hand, at high
pressures, collisional energy transfer is sufficiently efficient that
the electron and ion temperatures are the same.  These systems are
referred to as "equilibrium" or "thermal" plasmas.  Typical "cold"
plasmas include the ionosphere and fluorescent lights, whereas "thermal"
plasmas include those that exist in magnetohydrodynamic (MHD) systems,
fusion reactors, laser-ionized gas, and in the stars.

An important feature of plasmas is their high energy content
compared with the three other states of matter (gases, liquids, and
solids).   The high energy density supports the use of plasmas in many
important materials processing technologies, including plasma melting
and remelting, extractive metallurgy, plasma deposition, etching, and
synthesis (including polymerization).   Some of these technologies are
briefly discussed in the following paragraphs; they have also recently
been reviewed in a companion NMAB report (16).   Furthermore, with
the advent of the Strategic Defense Initiative (SDI) program, plasma
technology has assumed an important position in national defense.

Electrochemical Phenomena in Plasmas

It is interesting to compare plasmas with electrolyte solutions.
Both are electrically conductive, with charge transport occurring via
both positive and negative ions.   Both environments can be highly